when compared with healthy controls. [3] Károlyházy et al. [10] reported that patients with seizure disorders showed worse conditions in all aspects of oral health than those without the condition. Children with seizure disorders are found to be faced with higher incidence of dental conditions such as traumatic dental injuries, dental caries, [4] gingival hyperplasia, and gingival bleeding (as a result of the medications used for treatment). [3, 4, 10] These conditions would pose great risk to their daily activities thereby affecting their quality of life.
It is therefore necessary for parents/caregivers to understand the need for dental visits and the importance of good oral health while managing the child's seizure disorder. This will go a long way in taking care of the child's dental health, thus improving his/her quality of life.
Few reports have been published on the oral hygiene and dental treatment requirements of adults and children with epilepsy. [3] Furthermore, the medical literature has more information on the oral health of adult patients affected by seizure disorders but contains little information on the influence of such conditions on the oral health of children. Thus, the aim of this study is to assess the oral health characteristics of children diagnosed with seizure disorders and provide baseline data for future studies.
METHODS
The study design was cross-sectional among children aged 0-16 years who attended the outpatient neurology clinic of the Department of Paediatrics, Lagos University Teaching Hospital and an age-and gender-matched control group from a nearby school.
Ethical approval was obtained from the Institutional Review Committee of Lagos University Teaching Hospital. Data collection was through interviewer-administered questionnaires to their parents/caregivers, followed by oral examinations of the children. The questionnaires sought for information on demographics (age, sex, ethnic group, religion, parent's or guardian's level of education), onset and duration of seizure, type and duration of medications, previous dental visit, and dental treatment. Oral examination was performed using sterile dental mirror and periodontal probe under natural light while patients sat on consultation chair either alone or on the laps of their parent/guardian depending on the age of the child. [11] All diagnoses were made without the use of a radiograph. Data analysis was done using IBM SPSS Statistics for Windows, Version 23.0. (Armonk, NY: IBM Corp). Statistical analysis was performed using Chi-square and Fisher's exact test, and differences were considered significant at P ≤ 0.05.
RESULTS
Two groups of 101 children with seizure disorders and without seizure disorders aged between 0 month and 16 years with a mean age of 6.98 ± 4.02 years participated in the study. There were 48 males and 53 females who have had seizure for between 12 months and 15 years and had also been on medication between 6 months and 15 years. Children who have had seizures for a duration of <5 years -95 (83.3%) attended more frequently than those who have had seizure for more than 5 years -19 (16.6%). Among the participants with seizure disorders, a higher proportion of their parents had tertiary education: fathers -66 (57.9) and mothers -63 (61.2).
Majority -92 (91.1%) of the participants with seizures and 66 (65.3%) of the participants without seizures had never visited the dentist. Among those (8.9%) who had visited the dentist, 5.4% of them visited due to pain.
The Decayed, Missing, Filled Teeth/teeth (DMFT/DMFt) indices for participants with seizure disorders and those without seizure disorders were 1.25 ± 0.46/2.00 ± 1.00 and 2.25 ± 1.49/4.75 ± 4.27, respectively, but the difference was not statistically significant.
Compared with the participants without seizure, more participants with seizure had poorer oral hygiene, and this difference was statistically significant (P = 0.001) [ Figure 1 ]. Seven (6.93%) participants with seizure disorders presented with gingival enlargement, with a higher proportion (43%) of them on carbamazepine medication. However, there was no statistically significant relationship between gingival enlargement and the different medications used by these patients [ Table 1 ].
With regard to oral health conditions such as gingival hyperplasia, anterior open bite, and proclined teeth, patients with seizure disorders showed significantly worse conditions compared with the control group, P < 0.05 [ Table 2 ].
DISCUSSION
Oral health status of epileptic patients has been described by several authors . [3, 4, 6, 12] Antiseizure medications among several options for the treatment of epileptic seizures have been implicated in oral health diseases. The choice of medication is related to the type of seizure. Individuals that experience frequent seizures often have worse oral health status than the general population. [12] Dentists with thorough knowledge of seizure disorders and the medications used to treat them can provide necessary dental and oral health care to these patients.
In this study, majority of the participants were treated with sodium valproate alone or in combination with other drugs while carbamazepine was the second most used drug. Many studies have shown that sodium valproate (Epilim) remains the drug of choice for different forms of seizures. [1, 7, 9, 13] In this study, however, drug combinations used by participants included sodium valproate and carbamazepine, sodium valproate and pyridoxine, carbamazepine, and pyridoxine.
The results of the current study demonstrate that oral hygiene and dental status in epileptic children showed a significant difference when compared with that of the healthy control group. Interestingly, majority of the seizure participants had never visited the dentist, yet they had various oral conditions that required the attention of a dentist. Frequent long-term consumption of sweetened medications increases the risk of impaired oral health in addition to the challenge of maintaining proper oral hygiene in these patients. It is therefore of utmost importance to educate their parents on good oral hygiene and plan adequate dental treatment for children diagnosed with seizure disorder.
Our findings revealed that in most of the oral conditions identified, children with seizure disorder had more oral problems compared with the control group. These maybe consequences of a combined effect of neglected oral hygiene, oral cavity injuries, and increased exertion on the teeth.
Although their DMFT was slightly higher showing that they had more dental caries than the control, this difference was not statistically significant. In a study by Denloye et al., [6] it was shown that patients with seizure disorders had poorer oral health than those without. These observations are probably due to factors such as socioeconomic status and access to dental care. A poor socioeconomic background and restricted access to dental care are usually associated with poor oral health. Tooth fracture may have resulted from falls during an episode of seizure, and the proclined teeth may have been as a result of concurrent adenoid hypertrophy. Listed among the oral health conditions and prevalent among seizure participants is gingival enlargement. [6, 12, 14, 15] This is the most commonly reported periodontal problem among individuals with seizure disorders. In most of the literature, phenytoin is reported to be the most commonly incriminated drug for this oral condition. [4, 10, 16] In this study, however, it was not used by any of the participants. Carbamazepine as a monotherapy or in combination was associated with gingival enlargement in this study. This shows that drugs other than phenytoin can cause gingival hyperplasia. Some researchers have reported that sodium valproate was the most associated medication [3, 17, 18] followed by phenytoin. [17, 18] With regard to the oral hygiene of the individuals with gingival hyperplasia, there were no clinically and statistically significant difference between them and those without gingival enlargement. Some studies have shown significant differences between oral hygiene and the presence of gingival hyperplasia, [4, 17, 19] while some did not report any association. [6] Generally, in Nigeria, children as well as adults have poor dental visit behavior. This was clearly shown in a hospital-based study where the children had poor dental visit behavior. Adults take responsibility for the health of children and are needed to take these children to obtain dental care; but, if these adults are not knowledgeable and do not understand the importance of dental checkup, then they are not likely to present their children for dental visit except when there is pain or the need for an emergency treatment arises. Second, parents are usually overwhelmed by hospital visitations for their child concerning chronic disorders like seizures that they hardly make out time for other visits except emergencies.
CONCLUSIONS
Children who have seizures had poorer oral health and dental visit behavior than those without seizures. There is therefore a need for oral health care to be incorporated into recommended health care of this group of patients to improve their quality of life.
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